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IN THE UNITED STATED PATENT AND TRADEMARK OFFICK 

Applicant: OHNUMA, N. Group Art Unit: N/A 
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Title: MOTOR AND RODUCTION METHOD OF MOTOR 



PRELIMINARY AMENDMENT 

IS' 

iStesistant Commissioner of Patents Submitted: 01/18/02 
Washington, D.C. 20231 

Dear Sir: 

Please amend the above-identified 
application as follows: 
In the Claims; 

Please cancel claims 1-11. 

Please add claims 12-20 as follows: 

— 12. A motor for an electric vehicle 
comprising an armature, a rotor and a motor including a 
motor casing for holding an output shaft of the rotor; 
a reduction gearing including reduction gears connected 
to the output shaft; and a reduction gearing casing 
which contains therein the reduction gears and holds an 
output section of the reduction gears, and the inside 
of the reduction gearing casing being filled with a 
lubricating oil, wherein 

the reduction gearing is provided between 
the motor casing and the reduction gearing casing, 

the motor casing includes a hole formed to 
be recessed in a direction of the rotor and a holding 
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section for holding the output section of the reduction 
gears, 

the reduction gearing casing includes a 
holding section for holding the output shaft of the 
rotor and a hole through the output section of the 
reduction gears, 

the reduction gears are consisting of a 
train of gears connected to the output shaft of the 
rotor, 

the output shaft of the rotor is provided 
with the train of gears such that the forward end of 
the shaft extending from a gear of the base end of the 
gear train is held in the holding section of the 
reduction gearing casing, and the rear end of the shaft 
is held in the hole of the motor casing, 

the output section of the reduction gears is 
provided with the train of gears such that the rear end 
of the output section extending from a gear of the 
forward end of the gear train is held in the holding 
section of the motor casing and the output side is held 
in the hole of the reduction gearing casing; and 

a bearing is provided on each of the holding 
sections respectively holding the output shaft of thee 
rotor and the output section of the reduction gears, 
and each of the holes is provided with a bearing and an 
oil seal. 

13. A motor for an electric vehicle 
comprising an armature, a rotor and a motor including a 
motor casing for holding an output shaft of the rotor; 
a reduction gearing including reduction gears connected 
to the output shaft; and a reduction gearing casing 
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which contains therein the reduction gears and holds an 
output section of the reduction gears, and the inside 
of the casing being filled with a lubricating oil, 
wherein 

a curable resin having a high thermal 
conduction is charged into the motor casing where the 
resin is cured, 

at the time of charging the resin, a core is 
inserted to secure a space for placing the rotor 
therein, and the resin is charged into the space formed 
by the core and the motor casing, and 

the resin charged into the space is cured 
and adhered to a coil of the armature and the inner 
surface of the motor casing • 

14. A method of producing a motor for an 
electric vehicle comprising an armature, a rotor and a 
motor including a motor casing for holding an output 
shaft of rotor; a reduction gearing including reduction 
gears connected to the output shaft; and a reduction 
gearing casing which contains therein the reduction 
gears and holds an output section of the reduction 
gears, and the inside of the casing being filled with a 
lubricating oil, the method comprising the steps of: 

charging a curable resin having a high 
thermal conduction into the motor casing where the 
resin is cured, wherein 

at the time of charging the resin, inserting 
a core into the motor casing to secure a space for 
placing the rotor therein, 

charging the resin into the space formed by 
the core and the motor casing, and 
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removing the core after curing the resin. 

15. A method of producing a motor for an 
electric vehicle according to claim 14, wherein the 
motor includes a rotation sensor for detecting a 
rotating position of the rotor, and the core is 
inserted for securing a space for placing the rotation 
sensor therein. 

16. A DC motor or a DC brushless motor for 
an electric vehicle comprising an armature, a rotor, a 
control section for controlling the armature, and a 
motor casing for holding them, wherein 

the motor casing includes a first casing 
member and a second member which cover the armature and 
the rotor and are respectively provided with bearings, 
and a third casing member for covering the control 
section; 

the first casing member and the second 
casing member each having a curable resin having a high 
thermal conduction disposed therein, and a detent 
member is provided between the first casing member and 
the second casing member to prevent displacement 
thereof from one another; 

the armature is placed in the first casing 
member, and the first casing member and the second 
casing member are secured by a screw; 

the control section is arranged between the 
second casing member and the third casing member; 

seating surfaces to be mutually contacted 
are respectively formed along the peripheries of the 
edges of the first casing member and the third casing 
member; and 
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the seating surfaces formed along the 
peripheral edges of the first casing member and the 
third casing member are brought into contact with each 
other, and the first casing member and the third casing 
member are screwed so as to be in pressure contact with 
each other to secure the seating thereof. 

17. A motor for an electric vehicle 
according to claims 16, wherein the second casing 
member is provided with a through-hole into which a 
wiring is inserted to connect the armature and the 
control section. 

18. A motor for an electric vehicle 
according to claim 16 or 17, wherein the second casing 
member supports a substrate of the control section. 

19. A motor for an electric vehicle 
according to claim 16 or 17, wherein the second casing 
member supports the sensor for detecting the position 
of the rotor. 

20. A motor for an electric vehicle 
according to claim 18, wherein the second casing member 
supports the sensor for detecting the position of the 
rotor. 

REMARKS 

This preliminary amendment is prepared based 
upon amendment made under PCT Article 34 so as to 
comply with the US practices and avoids dependent 
claims which are dependent upon multiple dependent 
claims . 
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MOTOR AND PRODUCTION METHOD OF MOTOR 



TECHNICAL FIELD 

The present invention relates to a motor comprising an 
armature, a rotor and a motor casing for holding them and a 
method for producing the motor • 

BACKGROUND ART 

Generally, a DC motor or a DC brushless motor is used 
as a motor engine for vehicles such as electric vehicles and 
electric scooters. Such a type of motor includes an armature, 
a rotor and a motor casing for holding the armature and bearings 
for the rotor, and the armature and the rotor are disposed on 
the motor casing. 

With recent progress of the control technology and 
enhancement of the performance of permanent magnets, the 
achievement of high rotations and high torque has become 
possible for the aforesaid motor- As a result, problems of 
connection accuracy between an output shaft of a rotor and a 
reduction gearing, coaxiality between an armature and a rotor, 
and heat radiation of a coil wound around the armature have 
become significant issues in satisfactorily securing the 
performance of the motor. 

Under the circumstances described above, it is an object 
of the present invention to provide a motor which can provide 
output more efficiently and a method for producing the motor. 

As the motor for the aforesaid running motor engine, 
there is proposed, for example, Japanese Patent Application 
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Laid-open Publication No. Hei 10-234158 which describes an 
electric motor including an armature, a rotor, a control 
section for controlling the armature and a motor casing for 
holding them* 

Thus, the motor casing is configured to hold the control 
section together. Therefore, it is easy to secure an 
installing space and to mount the motor as compared with a 
design that the control section is separately provided. 

The motor used for the aforesaid running motor engine 
or the like needs the motor casing to have airtightness in order 
to prevent water and dust from entering from outside. 

But, because the motor casing which holds the armature, 
the rotor and the control section is generally configured by 
assembling a plurality of members respectively covering the 
armature, the rotor and the control section, it has many joints 
which are in contact with outside and, therefore, a 
disadvantage in securing airtightness. 

In view of the aforesaid problems, it is an object of 
the present invention to provide a motor having the 
airtightness of the motor casing improved further more. 

DISCLOSURE OF THE INVENTION 

The invention described in claim 1 is a motor comprising 
an armature, a rotor and a motor casing for holding the armature 
and a bearing for the rotor, characterized by a reduction 
gearing consisting of a train of gears connected to an output 
shaft of the rotor and a reduction gearing casing for holding 
the reduction gearing, the motor casing being integrally 



provided with the reduction gearing casing, a hole, through 
which the output shaft is extended from the motor casing side 
to the reduction gearing casing side, being formed on a portion 
shared by these casings, and a lubrication oil filling the 
reduction gearing casing. 

Thus, the motor of claim 1 has the reduction gearing 
consisting of the train of gears connected to the output shaft 
of the rotor and the reduction gearing casing for holding the 
reduction gearing, the motor casing is integrally provided 
with the reduction gearing casing, the hole, through which the 
output shaft being extended from the motor casing side to the 
reduction gearing casing side, formed on the portion shared 
by these casings, and the lubrication oil filling the reduction 
gearing casing. Therefore, the armature, the rotor, the 
bearing and the reduction gearing are accurately arranged, 
smoothness of the reduction gearing is secured by the 
lubrication oil, and power of the motor is obtained more 
efficiently. 

If the motor casing and the reduction gearing casing have 
different bodies, the number of components increases, and the 
manufacturing cost rises. In addition, when the output shaft 
and the reduction gearing are mutually connected, their fitting 
positions and angles tend to have a subtle deviation, resulting 
in possible lowering of the power. But, the present invention 
avoids such problems without fail. 

The invention described in claim 2 is the motor according 
to claim 1, wherein the bearing for the rotor and an oil seal 
for sealing the lubrication oil are placed in the hole, and 
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the bearing is inmiersed in the lubrication oil. 

In the motor of claim 2, the bearing for the rotor and 
the oil seal for sealing the lubrication oil are placed in the 
hole, and the bearing is immersed in the lubrication oil. 
Therefore, smoothness of the bearing for the rotor can be 
secured by the lubrication oil filling in the reduction gearing 
casing . 

The invention described in claim 3 is a motor comprising 
an armature, a rotor and a motor casing for holding the armature 
and a bearing for the rotor, wherein the motor casing is 
configured by assembling a plurality of members, and at least 
one of the plurality of members supports the bearing and the 
inner diameter section of the armature. 

Thus , in the motor of claim 3 , the motor casing comprises 
the plurality of members assembled, and at least one of the 
plurality of members supports the bearing and the inner 
diameter section of the armature. Therefore, the center axis 
of the armature and the center axis of the rotor can be aligned 
accurately, and power of the motor can be obtained more 
efficiently. 

Specifically, when the plurality of members are 
assembled to form the motor casing, clearances and dimensional 
errors of the respective members are accumulated, possibly 
degrading coaxiality between the armature and the rotor and 
adversely effecting on the motor performance. But, such a 
drawback can be avoided without fail because at least one of 
the members of the present invention supports the bearing and 
the inner diameter part of the armature. 
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The invention described in claim 4 is a motor comprising 
an armature, a rotor and a motor casing for holding the armature 
and a bearing for the rotor, wherein a resin is charged into 
and cured in the motor casing to adhere to a coil of the armature 
and the inner surface of the motor casing. 

Thus, according to the motor of claim 4, the resin is 
charged into and cured in the motor casing to adhere to the 
coil of the armature and the inner surface of the motor casing • 
Therefore, heat radiation of the coil of the armature can be 
^.secured sufficiently. As a result, power of the motor can be 
obtained more efficiently. 

Especially, when the resin is provided to secure the heat 
radiation of the coil of the armature, a metal mold 
corresponding to the inner surface of the motor casing was 
conventionally used to form the resin around the coil of the 
armature, and the formed unit was fitted to the motor casing. 
Therefore, adhesion between the resin and the inner surface 
of the motor casing was poor, and its heat radiation was 
insufficient. Accordingly, the present invention charges the 
resin into the motor casing for curing it therein, so that the 
resin and the inner surface of the motor casing can be adhered 
securely, and heat radiation can be improved. And, the 
conventional metal mold is not needed to form the resin. 

The invention described in claim 5 is a method for 
producing a motor comprising an armature, a rotor and a motor 
casing for holding the armature and a bearing for the rotor, 
comprises the step of: charging a resin into and curing in the 
motor casing to adhere the resin to a coil of the armature and 
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the inner surface of the motor casing. 

Thus, according to the method for producing the motor 
of claim 5, the resin is charged into and cured in the motor 
casing, to adhere to the coil of the armature and the inner 
surface of the motor casing, so that the heat radiation of the 
coil of the armature can be secured satisfactorily. As a 
result, power of the motor can be obtained more efficiently. 

Especially, when the resin is disposed to secure the heat 
radiation of the coil of the armature, a metal mold 
corresponding to the inner surface of the motor casing was 
conventionally used to form the resin around the coil of the 
armature, and the formed unit was fitted to the motor casing. 
Therefore, adhesion between the resin and the inner surface 
of the motor casing was poor, and its heat radiation was 
insufficient. Accordingly, the present invention charges the 
resin into and cures it in the motor casing, so that the resin 
and the inner surface of the motor casing can be adhered more 
securely, and heat radiation can be improved* And, the 
conventional metal mold is not needed to form the resin. 

The invention described in claim 6 is the method for 
producing a motor according to claim 5, wherein when the resin 
is charged into the motor casing, a core for securing a space 
for placing the rotor is inserted into the motor casing. 

Thus, the method for producing the motor of claim 6 
charges the resin into the motor casing with the core for 
securing the space, in which the rotor is disposed, inserted 
into the motor casing, so that the rotor and the resin can be 
disposed efficiently. 
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The invention described in claim 7 is the method for 
producing a motor according to claim 6, wherein the motor is 
provided with a rotation sensor for detecting a rotation 
position of the rotor ^ and the core secures a space for placing 
the rotation sensor. 

As described above, according to the method for producing 
the motor of claim 1 , the motor is provided with the rotation 
sensor for detecting a rotation position of the rotor, and the 
core secures the space for dispos ing the rotation sensor . Thus , 
the rotation sensor can be disposed efficiently. 

The invention described in claim 8 is a motor comprising 
an armature, a rotor, a control section for controlling the 
armature and a motor casing for holding them, wherein the motor 
casing includes a first casing member and a second casing member 
which cover the armature and the rotor and are respectively 
provided with bearings for the rotor and a third casing member 
for covering the control section, the first casing member and 
the third casing member are assembled to form an outer shell 
of the motor, the first casing member and the second casing 
member are assembled to divide the inside of the motor, and 
seating surfaces to be mutually contacted are respectively 
formed on ends of the first casing member and the third casing 
member . 

According to the motor of claim 8, airtightness of the 
motor casing is improved further more. 

Specifically, the motor casing for holding the armature, 

the rotor and the control section is configured by assembling 
a plurality of members which respectively cover the armature. 
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the rotor and the control section/ so that there are many joints 
which are exposed to outside, and it is disadvantageous in view 
of securing airtightness . In the present invention, however, 
the joint between the first casing member and the second casing 
member is located inside the joint between the first casing 
member and the third casing member, so that airtightness can 
be secured relatively easily. 

And, the first casing member and the third casing member 
can be assembled accurately by virtue of the seating surfaces 
respectively formed thereon, and a gap in the joint can be 
eliminated without fail. 

The invention described in claim 9 is the motor according 
to claim 8, wherein a through section is disposed on the second 
casing member through which to pass the wiring for connecting 
the armature with the control section. 

According to the motor of claim 9, the wiring for 
connecting the armature and the control section within the 
motor casing can be arranged efficiently. 

The invention described in claim 10 is the motor 
according to cladLm 8 or 9, wherein a substrate of the control 
section is supported by the second casing member. 

According to the motor of claim 10, the control section 
can be arranged efficiently in the motor casing. 

The invention described in claim 11 is the motor 
according to any of claims 8 to 10, wherein a sensor for 
detecting a position of the rotor is supported by the second 
casing member. 

According to the motor of claim 11, the sensor for 
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detecting a position of the rotor can be disposed efficiently 
in the motor casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a motor according to 
an embodiment of the present invention; 

Fig- 2 is a sectional view showing important portions 
of a motor casing and an armature according to the embodiment 
of the present invention; 

Fig. 3 is a sectional view showing a motor according to 
an embodiment of the present invention; 

Fig. 4 is a sectional view showing a motor according to 
the embodiment of the present invention; 

Fig. 5 is a sectional view showing a motor according to 
an embodiment of the present invention; 

Fig. 6 is an explanatory diagram showing a method for 
producing a motor according to the embodiment of the present 
invention; 

Fig. 7 is a side view showing a motor according to an 
embodiment of the present invention; 

Fig. 8 is a side sectional view showing a motor according 
to the embodiment of the present invention; and 

Fig. 9 is a front view showing a first casing member and 
a second casing member according to the embodiment of the 
present invention . 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of the present invention will be described 
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in detail with reference to the accompanying drawings • 

As shown in Fig. 1, a motor 1 of this embodiment is a 
DC brushless motor configuring a motor engine for vehicles and 
comprises an armature 2, a rotor 3 which rotates inside the 
armature 2, a motor casing 5 which holds the armature 2 and 
bearings 4, 4 for the rotor 3, a reduction gearing 6 consisting 
of a train of gears and connected to an output shaft 3a of the 
rotor 3^ and a reduction gearing casing 7 for holding the 
reduction gearing 6. In the drawing, 2a indicates a coil wound 
around the armature 2 . 

The motor 1 has an unillustrted battery as its power 
source, and it is configured that its output shaft 3a has the 
number of revolutions of about 100,00 [rpm] and can output 
torque of about nine [Newton] by controlling a weak field. 

As shown in the same drawing, the motor casing 5 and the 
reduction gearing casing 7 are integrally formed, and a portion 
shared by these casings is provided with a hole 8 through which 
the output shaft 3a extends from the motor casing 5 side to 
the reduction gearing casing 7 side. And, lubrication oil 9 
filling the reduction gearing casing 7. 

The reduction gearing 6 is configured by providing a 
plurality of mutually meshed gears, and its output portion 6a 
is protruded from an essential portion of the reduction gearing 
casing 7 where an oil seal 10 • is placed to seal the lubrication 
oil 9. Smoothness of the reduction gearing 6 can be secured 
by the lubrication oil 9. 

The motor casing 5 and the reduction gearing casing 7 
are configured by bolting a pair of menibers 5a, 5a, which form 
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a cylindrical interior, with a member 7a which is fitted to 
the members 5a, 5a • 

As shown in Fig. 2, the armature 2 is fitted between 
stepped portions A and A which are respectively formed on the 
pair of members 5a, 5a. 

One of the bearings 4 , 4 for the rotor 3 and an oil seal 

10 for sealing the lubrication oil 9 are disposed in the hole 
8, and this bearing 4 is immersed in the lubrication oil 9. 
The other bearings 4, 4 are respectively disposed in 
appropriate positions of the motor casing 5 and the reduction 
gearing casing 7, and these in the motor casing 5 are greased 
for lubrication. 

Specifically, the bearing 4 placed in the hole 8 receives 
a relatively large load when torque is transmitted, so that 
it is designed to be somewhat larger than the other bearings 
4, 4 and immersed in the lubrication oil 9 so to operate 
smoothly . 

As described above, the motor of this embodiment has the 
reduction gearing consisting of the train of gears and 
connected to the output shaft of the rotor and the reduction 
gearing casing for holding the reduction gearing, the motor 
casing and the reduction gearing casing are integrally formed, 
the hole is formed on the portion shared by these casings, 
through which the output shaft extends from the motor casing 
side to the reduction gearing casing side, and the lubrication 

011 is filling in the reduction gearing casing* Thus, the 
armature, the rotor, the bearing and the reduction gearing can 
be disposed accurately, smoothness of the reduction gearing 
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and the bearings can be secured by the lubrication oil, and 
the motor output can be obtained more efficiently. 

If the motor casing and the reduction gearing casing are 
separate bodies, the number of components increases, resulting 
in the increase of manufacturing costs. And, when the output 
shaft and the reduction gearing are mutually connected, their 
mounting positions and angles tend to be slightly misaligned. 
Thus, power might be lowered, but such drawbacks can be avoided 
by this embodiment without fail. 

In the motor of this embodiment, the bearing for the rotor 
and the oil seal for sealing the lubrication oil are disposed 
in the hole, and the bearing is immersed in the lubrication 
oil. Accordingly, smoothness of the bearing for the rotor can 
be secured by the lubrication oil which fills in the reduction 
gearing casing. 

Then, a second embodiment of the present invention will 
be described with reference to Fig. 3 and Fig. 4. This motor 
has the same basic structure as that of the motor described 
in the aforesaid embodiment, so that like reference numerals 
are used for the common members, and their descriptions are 
omitted . 

As shown in Fig. 3, the motor casing 5 of this embodiment 
comprises a plurality of members 5a, 5a which are assembled, 
and the members 5a, 5a are configured to support the bearing 
4 and the inner diameter part of the armature 2 • 

Specifically, the bearing 4 and the inner diameter part 
of the armature 2 are respectively positioned with respect to 
the respective members 5a, 5a configuring the motor casing 5. 
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As a result, the center axis of the armature 2 and the center 
axis of the rotor 3 are aligned accurately. 

A reduction gearing may be fitted to the output shaft 
3a of the rotor 3 in the same way as in the aforesaid embodiment. 

Fig. 3 shows an example that the armature 2 is thoroughly 
housed in the motor casing 5, but as shown in Fig. 4, the outer 
diameter part of the armature 2 may be exposed to the outside 
of the motor casing 5. The motor casing 5 shown in Fig. 4 is 
assembled by having the leading ends of bolts 5b and 5b, which 
are inserted through one of the members 5a, 5a, screwed with 
the other member 5a. 

As described above, in the motor of this embodiment, the 
motor casing is configured by assembling a plurality of members , 
and at least one of the plurality of members supports the 
bearing and the inner diameter part of the armature . Therefore , 
the center axis of the armature and the center axis of the rotor 
can be aligned accurately, and power of the motor can be 
obtained more efficiently. 

In other words, when the plurality of members are 
assembled to form the motor casing, clearances and dimensional 
errors of the respective members are accumulated, possibly 
degrading the coaxiality between the armature and the rotor 
and adversely effecting on the motor performance. But, such 
drawbacks can be avoided without fail because at least one of 
the members of this embodiment supports the bearing and the 
inner diameter part of the armature. 

Then, a third embodiment of the present invention will 
be described with reference to Fig. 5 and Fig. 6. This motor 
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has the same basic structure as that of the motor described 
in the aforesaid embodiment. Therefore, like reference 
numerals are used for the common members, and their 
descriptions are omitted. 

As shown in Fig. 5, the motor 1 of this embodiment has 
a resin 11 charged into and cured in the motor casing 5 so to 
adhere the resin 11 to the coil 2a of the armature 2 and the 
inner surface of the motor casing 5. In the drawing, 12 
indicates a rotation sensor for detecting a rotation position 
of the rotor 3. 

The resin 11 is preferably to be a resin capable of 
improving heat radiation of the coil 2a. Specifically, 
silicon based resin or epoxy based resin, which is a high heat 
conductive and uncured hardening resin, is optimum. As the 
silicon based resin, commercially available two-part silicon 
potting agents (e.g.. Three Bond 1230 etc. manufactured by 
Three Bond Co., Ltd.) are suitable. And, as the epoxy based 
resin, a one-can epoxy-blended resin (e.g.. Three Bond 2200 
Series etc. manufactured by Three Bond Co. , Ltd. ) is suitable. 

For the two-part silicon potting agent, a silicon resin 
and a hardening agent are generally provided separately. 
Therefore, the silicon potting agent cures at room temperature 
by mixing the silicon resin and the curing agent immediately 
before charging them into the motor casing 5 . By appropriately 
heating as required, hardening time can be decreased, and 
hardening and adhesion can be effected more efficiently. 

On the other hand, the one-can epoxy-blended resin has 
a relatively low viscosity, so that it can be adhered to the 
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inner surface of the motor casing 5 by charging it into the 
motor casing 5 and heat hardening. 

The resin used in this embodiment has been described with 
reference to the two types of resins as above • It is to be 
understood, however, that the resins used by the invention are 
not limited to the aforesaid resins but other appropriate 
resins may be used. 

To charge the resin 11 into the motor casing 5, a core 
13 for securing a space, in which the rotor 3 and the rotation 
sensor 12 are disposed, is inserted into the motor casing 5 
as shown in Fig. 6. 

The resin 11 is charged through a hole 14 formed on the 
motor casing 5 as indicated by an arrow in the same drawing. 
This hole is formed by one or two or more at appropriate 
positions . 

And, the rotor 3, the rotation sensor 12 and one of the 
members 5a configuring the motor casing 5 are disposed after 
curing the resin 11 and removing the core. The member 5a 
disposed here closes an opening for putting in and out of the 
core 13 , and especially the bearing 4 for the rotor 3 is disposed 
in it, and the output shaft 3a of the rotor 3 is placed through 
it. 

The reduction gearing may be mounted to the output shaft 
3a of the rotor 3 as described in the aforesaid embodiment. 
And, the same resin as used in the aforesaid embodiment may 
be used. 

As described above, in the motor of this embodiment, the 
resin is charged into and cured in the motor casing to adhere 
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to the coil of the armature and the inner surface of the motor 
casing. Therefore, the heat radiation of the coil of the 
armature can be secured satisfactorily. As a result, power 
of the motor can be obtained more efficiently. 

Especially, when the resin is disposed to secure the heat 
radiation of the coil of the armature, a metal mold 
corresponding to the inner surface of the motor casing was 
conventionally used to form the resin around the coil of the 
armature, and the formed unit was fitted to the motor casing. 
Therefore, adhesion between the resin and the inner surface 
of the motor casing was poor, and its heat radiation was 
insufficient. Therefore, this embodiment charges the resin 
into and cures it in the motor casing, so that the resin and 
the inner surface of the motor casing can be adhered securely, 
and heat radiation can be improved. And, the conventional 
metal mold is not needed to form the resin. 

According to the method for producing the motor of this 
embodiment, the resin is charged into and cured in the motor 
casing to adhere the resin to the coil of the armature and the 
inner surface of the motor casing, so that the heat radiation 
of the coil of the armature can be secured satisfactorily. As 
a result, power of the motor can be obtained more efficiently. 

Besides, according to the method for producing the motor 
of this embodiment, to charge the resin into the motor casing, 
the core for securing the space, in which the rotor is disposed, 
is inserted into the motor casing, so that the rotor and the 
resin can be disposed efficiently. 

In addition, according to the method for producing the 
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motor of this embodiment, the motor is provided with a rotation 
sensor for detecting a rotation position of the rotor, and the 
core secures the space for disposing the rotation sensor . Thus , 
the rotation sensor can be disposed efficiently • 

Then, a fourth embodiment of the present invention will 
be described in detail with reference to the drawings. 

As shown in Fig. 7 to Fig. 9, the motor 1 of this embodiment 
is a DC motor or DC brushless motor, which is used for a motor 
engine for running and comprises the armature 2, the rotor 3 
and a control section 40 for controlling the armature 2 held 
in the motor casing 5. 

The armature 2 is provided around the rotor 3 with a small 
space between them, and the rotor 3 is rotated around an output 
shaft 310 supported by a bearing 320 when commutation is caused 
in a coil 210 of the armature 2 by the control section 40. 

The motor casing 5 of this embodiment comprises a 
plurality of casing members formed of aluminum alloy or hard 
resin, and has a first casing member 510 and a second casing 
member 520 which cover the armature 2 and the rotor 3 with the 
bearing 320 respectively disposed, and a third casing member 
530 for covering the control section 40. 

And, the outer shell of the motor 1 is configured by 
assembling the first casing member and the third casing member, 
and its inside is divided by assembling the first casing member 
and the second casing member. 

In this embodiment, the respective casing members 510, 
520, 530 are assembled by screwing. 

In the drawings, 540 indicates a turn stop member for 
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preventing the first casing member 510 and the second casing 
member 520 from displacing. 

Specifically, the motor 1 is formed by fitting the 
armature 2 having a substantially cylindrical shape into the 
first casing member 510, disposing the armature 3 at its center, 
screwing the first casing member 510 and the second casing 
member 520, disposing the control section 40 between the second 
casing member 520 and the third casing member 53 0, and screwing 
the first casing member 510 and the third casing member 530. 

Coaxiality between the armature 2 and the rotor 3 is 
accurately maintained when the armature 2 is held in position 
between the first casing member 510 and the second casing member 
520 and the output shaft 310 of the rotor 3 is supported by 
the bearings 320 disposed in the first casing member 510 and 
the second casing member 520. 

The output shaft 310 of the rotor 3 is exposed from an 
opening 512 of the first casing member 510 and connected to 
outside. 

And, seating surfaces 511, 531 which are designed to 
contact mutually are respectively formed on the ends of the 
first casing member 510 and the third casing member 530. 

The seating surfaces 511, 531 are perpendicularly formed 
with respect to a direction is which the first casing member 
510 and the third casing member 530 are screwed so to be mutually 
attached by pressure. Therefore, airtightness of the motor 
casing 5 can be secured without fail. 

To secure the airtightness of the motor casing 5 more 
reliably, a groove or a stepped portion may be formed on the 
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respective seating surfaces 511, 531 to mount a gasket, an 
O-ring or the like. 

For the heat radiation of the motor 1, fins 501 for heat 
radiation are formed at appropriate positions of the casing 
5, and a resin material 220 is placed around the coil 210 of 
the armature 2 to fill a space between the armature 2 and the 
casing 5. The resin material 220 is solidified to shape by 
using a predetermined metal mold. Otherwise, it may be 
designed to form by injecting the resin into the casing 5 
without using a metal mold. The resin material may be the same 
one as used in the aforesaid embodiment. 

The control section 4 0 of this embodiment comprises a 
control circuit 410 to output a control signal according to 
an instruction transmitted from outside and a drive circuit 
42 0 for supplying power to the armature 2 according to the 
control signal. The control circuit 410 is mounted on a 
substrate 411 supported by the second casing member 520, and 
the drive circuit 420 is mounted on a substrate 421 supported 
by the third casing member 530. 

Wiring 60 for connecting the armature 2 with the drive 
circuit 421 of the control section 40 is passed through a 
notched through section 521 provided on the second casing 
member 520. 

A plurality of projections 522 for supporting the 
substrate 411 of the control circuit 410 are formed on the 
second casing member 520, and the substrate 411 is supported 
by being screwed to the respective projections 522. 

Besides, the control circuit 410 is connected to a sensor 
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70 for detecting a position of the rotor 3, and a control signal 
is output according to the position of the rotor 3 detected 
by the sensor 70. The sensor 70 has a ring shape to be inserted 
over the output shaft 310 of the rotor 3 and screwed to the 
second casing member 520. 

As described above, in the motor of this embodiment, the 
motor casing has the first casing member and the second casing 
member for covering the armature and the rotor and respectively 
provided with the bearing for the rotor and the third casing 
member for covering the control section. The first casing 
member and the third casing member are assembled to form the 
outer shell of the motor, and the first casing member and the 
second casing member are assembled to divide the inside of the 
motor. And, the seating surfaces which are designed to contact 
mutually are respectively formed on the ends of the first casing 
member and the third casing member, so that the airtightness 
of the motor casing can be improved further more. 

Specifically, the motor casing for holding the armature, 
the rotor and the control section is configured by assembling 
a plurality of members which respectively cover the armature, 
the rotor and the control, so that there are many joints which 
are exposed to outside, and it is disadvantageous in view of 
securing airtightness. In this embodiment, however, the joint 
between the first casing member and the second casing member 
is located inside of the joint between the first casing member 
and the third casing member, so that airtightness can be secured 
relatively easily. 

And, the first casing member and the third casing member 
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can be assembled accurately by virtue of the seating surfaces 
respectively formed thereon^ and a gap in the joint can be 
eliminated completely. 

Besides, in the motor of this embodiment, the through 
section, through which the wiring for connecting the armature 
and the control section is passed through, is placed in the 
second casing member, so that the wiring for connecting the 
armature and the control section within the motor casing can 
be disposed efficiently. 

In addition, in the motor of this embodiment, the 
substrate of the control section is supported by the second 
casing member, so that the control section can be arranged 
efficiently in the motor casing. 

Furthermore, in the motor of this embodiment, the sensor 
for detecting a position of the rotor is supported by the second 
casing member, so that the sensor for detecting a position of 
the rotor can be disposed efficiently in the motor casing. 

INDUSTRIAL APPLICABILITY 

The present invention can improve connection accuracy 
of the output shaft of the rotor with the reduction gearing, 
the coaxiality between the armature and the rotor, and the heat 
radiation of the coil wound around the armature in a motor of 
high rotations and high torque, and it is especially suitable 
as a motor for electric vehicles . 
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CLAIMS : 

1. A motor comprising an armature, a rotor and a motor casing 
for holding the armature and bearings for the rotor, 
characterized by: 

reduction gearing consisting of a train of gears connected 
to an output shaft of the rotor and a reduction gearing casing 
for holding the reduction gearing, the motor casing being 
integrally provided with the reduction gearing casing, a hole, 
through which the output shaft is extended from the motor casing 
side to the reduction gearing casing side, being formed on a 
portion shared by these casings, and a lubrication oil filling 
the reduction gearing casing. 

2. The motor according to claim 1, wherein the bearing for 
the rotor and an oil seal for sealing the lubrication oil are 
placed in the hole, and the bearing is immersed in the 
lubrication oil. 

3. A motor comprising an armature, a rotor and a motor casing 
for holding the armature and bearings for the rotor, wherein: 

the motor casing is configured by assembling a plurality 
of members, and at least one of the plurality of members 
supports the bearing and the inner diameter section of the 
armature . 

4. A motor comprising an armature, a rotor and a motor casing 
for holding the armature and bearings for the rotor, wherein: 

a resin is charged into and cured in the motor casing to 
adhere to a coil of the armature and the inside surface of the 
motor casing. 

5. A method for producing a motor comprising an armature, a 
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rotor and a motor casing for holding the armature and bearings 
for the rotor ^ comprising the step of: 

charging a resin into and curing in the motor casing to 
adhere the resin to a coil of the armature and the inner surface 
of the motor casing* 

6. The method for producing a motor according to claim 5, 
wherein when the resin is charged into the motor casing, a core 
for securing a space for placing the rotor is inserted into 
the motor casing, 

?• The method for producing a motor according to claim 6, 
wherein the motor is provided with a rotation sensor for 
detecting a rotation position of the rotor, and the core secures 
a space for placing the rotation sensor. 

8. A motor comprising an armature, a rotor, a control section 
for controlling the armature and a motor casing for holding 
them, wherein: 

the motor casing includes a first casing member and a second 
casing member which cover the armature and the rotor and are 
respectively provided with bearings for the rotor and a third 
casing member for covering the control section, the first 
casing member and the third casing member are assembled to form 
an outer shell of the motor, the first casing member and the 
second casing member are assembled to divide the inside of the 
motor, and seating surfaces to be mutually contacted are 
respectively formed on ends of the first casing member and the 
third casing member. 

9. The motor according to claim 8, wherein a through section 
is provided on the second casing member, through which wiring 
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for connecting the armature with the control section is passed. 

10. The motor according to claim 8 or 9, wherein a substrate 
of the control section is supported by the second casing member. 

11. The motor according to any of claims 8 to 10, wherein a 
sensor for detecting a position of the rotor is supported by 
the second casing member. 
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ABSTRACT 

The present invention is a motor which has a motor casing 
(5) and a reduction gearing casing (7) integrally formed, a 
hole (8) formed on a portion shared by these casings, through 
which an output shaft (3a) of a rotor (3 ) extends from the motor 
casing side to the reduction gearing casing side, and a 
lubrication oil ( 9 ) filling the reduction gearing casing • And, 
a method for producing a motor comprises the step of charging 
a resin (11) into and curing it in the motor casing to adhere 
the resin to a coil of an armature and the inner surface of 
the motor casing. Besides, the motor casing (5) has a first 
casing member (510), a second casing member (520) and a third 
casing member (530) for covering a control section (4), and 
the first casing member is assembled with the second casing 
member, and the first casing member is assembled with the third 
casing member. 



25 



,1 1! J o "1 «^!! I'-p ,„ A .0/ fliS'l 394 



CO 




1. 0 iLll .1;::; :i 3 "iti « !l-ln,0ll^!! Ql jiiji^ig 4 




t, c:i ii.,.!' 3 :iL. "n "■s- ... i §./ :§ ijirj' 394 





ICO/HT 



Fig. 9 


















II ifij .j-'ii "Jii; - 


!,3 O ^M] 


-HEM 


nil f{;;,|t 





As a bdow nnmcd inventor. ( hereby declare thai. 
My residence. po5i office address and ciU7.cnship are as s(a(cd below ncx{ to my name, 

1 believe I am ihe original, first and sole inventor (if only one name is listed below) or an original, first and joint 
invcnior (if plural nnme.^ are listed bcIow) of the subject matter which is claimed and for which a patent i.i 50ughi 
0'^ ihc mvcniion cnliilcd 

MOTOR AND PRODUCTION METHOD OF MOTOR 



ihc ^pcciflcaiion of wluch (check only one iiem below) 
O IS aii^chcd hereto 
Q w3<; filed as United States applicatton 

Serial No. « , 



on 



and was amended 



on 



{3 was filed as PCT internalional application 
Number PCT/JPOO/04771 



on 



Jul. 14, 2000 



(if applicable). 



?nd amended under PCT Article 19 



on 



(if ?r>pUcab\c) 



1 '^reby stale that I have reviewed and understand the contents of the above-identified spccrficalron. mcludmg 
ihc claim.s. as amended by any amendment referred lo above 

I acknowlcgc the duly lo disclose information which is material lo the examination of this application m 
accordance wiih Title 37. Code of Federal Regulations. § 1 .56(a). 

I hereby claim foreign priority bcncfiis under Title 35, United Stales Code. §119 of any foreign applicat»on(s) 
Tor patent or inventor's certificate or of any PCT international application(s) designating at least one country 
other than the United Slates of America listed below and have also identified below any foreign applicalion(s) 
for patent or inventor's ccrlificalc or any PCT international applicalion(s) designating at least one country other 
lhan the United Stales of America filed by me on the same subject matter having a filing dale before that of the 
applicaiion(s) of which priority is claimed: 



P«iO« fOREiCN/PCT APPtlCATIONfS) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 1 19: 





A PPl IC A T \0N NUMBt f> 


OA T( Of 




Japan 


11-204966 


19.07.1999 




Japan 


1 1-282309 


04.10.1999 










□ v£S □ ^^O 








Qvfs □ N'O 











Combined Declaration t-or Katent Application ana r^ower oi Miiorney i»^uiui(iuBuj 

(Iricludes Reference to PCT International Applications) .'J. EI i'.? .'I!. 3 '''J' *" 1! — ; ■, IT]! /l, "ll 



I hereby claim Ihc benefit under Title 35. United States Code. §120 of any United Stales appl,cation(s) or PCT 
international applicalion(s) designating the United States of America that is/arc listed below and. insofar as he 
subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the 
manner provided by the first paragraph of Title 35. United States Code. §112. I acknowlcge the duty to disclose 
material information as defined in Title 37. Code of Federal Regulations. § 1.56(a) v/hich occurred between the 
filing date of the prior applicalion(s) and the national or PCT international filing date of this application: 



PRIOR U.S APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 
35 U.S.C. 1 20: 



U.S. APPLICATIONS 



US APPLICATION NUMBER 


US FILING DATE 


PATENTED 


PENDING 


ABANDONED 
































PCT APPLICATIONS D 


ESIGNATING THE U.S. 








PCT APPLICATION NO 


PCT FILING DATE 


U.S SERIAL NUMBERS 
ASSIGNED (ifenY) 













































STATUS (Check one) 



POWER OF ATTORNEY: As a named inventor. I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business In the Patent and Trademark Office connected therey^lth, (List nome and registra- 
tion numt>er} Yusuke Takeuchi (Reg. No. 30,921) 
Manabu Kanesaka (Reg. No. 3 1 , A 6 7 ) ^ 



Send Correspondence to: 



Yusuke Takeuchi 
'KANESAKA & TAKEUCHI 



1423 Powhatan Street 
Alexandria, VA 22314 



FULL NAME 
OF INVENTOR 



FAMILY NAME 

Ohnuma 



RESIDENCE 8. 
CITIZENSHIP 



POST OFFICE 
ADDRESS 



FULL NAME 
OF INVENTOR 



CITY 



K anagawa, 



FIRST GIVEN NAME 

Nnhnl-0 



STATE OR FOREIGN COUNTRY 

Japan 



COUNTRY OF CITIZENSHIP 

Japan 



POST OFFICE ADDRESS 

""c/o TokyoR&D Co. , Ltd. Atsugi Office 



1516, Aiko. Atsugi-shi, Kanagawa, Japan 



FAMILY NAME 



FIRST GIVEN NAME 



Direct Telephone Calls to: 

(nsm* and tmlmphont number) 

Yusuke Takeuchi 
(703) 519-9785 



SECOND GIVEN NAME 



STATE & ZIP CODE/COUNTRY 



SECONO GIVEN NAME 



RESIDENCE & 
CITIZENSHIP 



CITY 



^TATE OR FOREIGN COUNTRY 

Japan 



POST OFFICE 
ADDRESS 



K anagawa "TT/^ ^ , 

POST OFFICE ADDRESS c/o TokyoR&D Co. , Ltd. Atsugi Office 
1516, Aiko, Atsugi-shi, Kanagawa, Japan 



COUNTRY OF' CITIZENSHIP 

Japan 



STATE a. ZIP COOE/COUNTRV 



FULL NAME 
OF INVENTOR 



FAMILY NAME 

^Wa Xanabe 



RESIDENCE & 
CITIZENSHIP 



CITY 



Kanagawa TTf^ 



POST OFFICE 
ADDRESS 



POST OFFICE ADDRESS q/q Toky oR & D 



FIRST GIVEN NAME 

Osamu 



SECOND GIVEN NAME 



STATE OR FOREIGN COUNTRY 

Japan 

Ltd. Atsugi Office 



COUNTRY OF CmZENSHiP 

Japan 



Co. 



STATE & ZIP CODE/COUNTRY 



1516, Aiko, Atsugi-shi, Kanagawa, Japan 



I hereby declare thai all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to ^e true: and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under section 
1001 of Title 18 of the United Slates Code, and that such willful false statements may jeopardize the validity ol 



SIGNATURE OF INVENTOR 201 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


DATE 


DATE 


DATE 

la . t^ci, 20C7 , 

II e ncoADTiuiPiJT nF mMMFRCE-Paienl ond Tfadcmark 



PTO 139» (REV. to 83) 



Payn 2 o' 2 



